The present study is concentrated on the evaluation of antimutagenic, antimicrobial and plant growth promotion potential of Streptomyces spp. viz. Streptomyces violascens strain OS-6 and Streptomyces sp. strain TES-25. The chloroform and ethyl acetate extracts of both the strains were prepared. In the UHPLC analysis, the extracts revealed the presence of various polyphenolic compounds. The extracts exhibited potent antimutagenic potential in Ames assay against two tester strains of Salmonella typhimurium TA98 and TA100 in case of pre incubation mode with metabolic activation. The extracts showed considerable antibacterial and antifungal activities against the tested bacteria and fungal phytopathogens respectively. The treatment of wheat seeds with both strains resulted in the enhancement of growth parameters of wheat such as root length, shoot length, number of plants, fresh weight per plant, dry weight per plant, fresh weight per tiller, dry weight per tiller, number of tillers per plant and number of seeds per plant. The present work recommends the use of strains in the pharmaceutical drug formulations for the treatment of different diseases and as bio-fertilizer for enhancing the growth and yield of plants.
INTRODUCTION
Environment is composed of large number of mutagenic components. These components are a major cause of several diseases including cancer. It is beneficial to explore substances or chemicals which directly suppress the action of mutagens i.e. desmutagen or the substances which indirectly inhibit their action i.e. antimutagen. There are reports of natural compounds acting as antimutagens. 1, 2 The phytochemicals act as antimutagens by inactivating the dietary mutagens by method of binding or adsorption, cease the process of replication of damaged DNA as they act as bioantimutagenic agents or desmutagens by indirectly inactivating the mutagens. 3, 4, 5 The strains of actinobacteria produce numerous bioactive metabolites like antibiotics and antitumor compounds. These bioactive metabolites are also able to suppress mutagenicity. Actinobacteria are defined as gram positive bacteria belonging to order Actinomycetales. 6 Streptomyces is their dominant genus that is the producers of maximum number of natural products. 7 About 7600 of the bioactive compounds are synthesized by Streptomyces. The bioactive secondary metabolites possess various activities viz. anti-cancer, antioxidant, antibacterial, antifungal, anti-malarial, neuritogenic, antiinflammatory, anti-algal and anti-helmintic. 8, 9 Streptomyces produce about 80% of the antibiotics of natural origin. Streptomyces have proved to be the best source of novel bioactive compounds to tackle the problem of multidrug resistance for treating the infectious diseases. In addition to pharmaceutical industry, actinobacteria is also useful in agro industry as antifungal agents, plant growth regulators, antiparasitic agents, cell wall degrading agents and insecticidal agents. 10, 11 They are used as biocontrol agents by inhibiting the growth of plant pathogens and aid in plant growth promotion activity. 12, 13, 14, 15, 16, 17 Streptomyces are known to exhibit plant growth promoting potential in bean, 18 tomato, 19 pea, 20 wheat 21 and rice. 22, 23 Streptomyces produce indole-3-acetic acid 24 or siderophores 20 that are responsible for enhancing plant growth or suppressing the growth of fungal pathogens residing in soil and air. 20, 24, 25, 26, 27, 28, 29, 30, 31 Most of the species of
Streptomyces are still to be identified for their different beneficial bioactivities. Therefore, the objective of this study was to evaluate the antimutagenic, antimicrobial and plant growth promoting activities of Streptomyces spp. viz. Streptomyces violascens strain OS-6 (accession number: KY522799) and Streptomyces sp. strain TES-25 (accession number: KY522797) procured from Department of Microbiology, Guru Nanak Dev University (India). Starch Casein Nitrate Agar (SCNA) slants of the strains were maintained, and they were stored at -70ºC in the form of mycelia fragments and suspensions of spores in 20% v/v glycerol.
MATERIALS AND METHODS

Antimutagenic Activity
The crude extracts of Streptomyces violascens strain OS-6 and Streptomyces sp. strain TES-25 were prepared as described in our previous paper. 32 The antimutagenic potential of the extracts was analyzed by Salmonella histidine point mutation assay of Maron and Ames 33 as proposed by Aqil et al. (2008) 34 with slight modifications. The Ames test along with the protocol for S9 mix 33 were carried on Salmonella typhimurium TA98 and Salmonella typhimurium TA100 to analyze the action of extracts on the direct acting mutagens (4-nitroo-phenylenediamine and sodium azide) as well as indirect acting mutagens (2-Aminofluorene). The strains were procured from Prof. B.N. Ames, University of California, Berkeley, USA. The different concentrations of extracts were prepared viz.100, 250, 500 and 1000 µg/0.1 ml DMSO. Sodium azide and NPD act as direct acting mutagens which results in directly affecting the genetic material bringing about structural distortion while 2-AF affects the DNA in indirect way (Table 1) . TA98 and TA100 TA98 and TA100, S9 dependent mutagen
Spontaneous reversion
The spontaneous reversion frequency was analyzed by growing revertent colonies of bacteria spontaneously on minimal agar plates containing traces of histidine and biotin. In this method, 100 µl of bacterial culture that was prepared freshly was added to top agar (2 ml) containing 0.6% agar, 0.5% sodium chloride, 0.5 mM D-biotin and 0.5 mM L-histidine and poured on minimal agar plates. The incubation of the plates was done at 37°C for 48 hours. After incubation, the colonies (revertent) were counted.
Negative control
Negative control is used for determining the toxicity of extracts. All the nontoxic concentrations of extracts were mixed with top agar (2 ml) and 100 µl of bacterial culture and were spread on minimal agar plates. In case of indirect acting mutagens, reaction mixture was also supplemented by the addition of 500 µl of S9 mix. The plates were kept for incubation at a temperature of 37ºC for 48 hours before the counting of revertent colonies. In case of non-toxic extracts, the number of colonies will be same as in spontaneous reversion. Table 2 shows the procedure followed for determining the antimutagenic potential of extracts.
Positive control
The characteristic pattern of revertent colonies of both the strains was evaluated by dissolving the mutagens in their respective solvents. Bacterial culture (100 µl) was added to 100 µl of mutagen and spread over minimal agar plates. S9 mix (500 µl) was mixed along with other ingredients in case of 2-AF (indirect acting mutagen). After incubating the plates for 48 hours at 37°C, the counting of revertent colonies was done using PROTOCOL SR (Symbiosis, U.K.) colony counter.
Co-incubation
The co-incubation was carried out by mixing 100 µl of bacterial culture with 100 µl of NPD or sodium azide (direct acting mutagens). In case of indirect acting mutagens i.e. 2-Aminofluorene, 500 µl of S9 mix was mixed into the reaction mixture. This mixture was spread over minimal agar plates. The plates were incubated after solidification for 48 hours at 37°C. PROTOCOL SR (Symbiosis, U.K.) colony counter was used for counting the number of revertent colonies.
Pre-incubation
In pre-incubation mode of experimentation, the extract (100 µl) was added to 100 µl of NPD and Sodium azide (direct acting mutagens) and incubated for 20-30 minutes at 37°C. In case of indirect acting mutagens, extracts were incubated with 500 µl of S9 mix. The reaction mixture along with 100 µl of bacterial culture was mixed to 2 ml of top agar and was spread over minimal agar plates. The plates were kept for incubation at 37 °C for 48 hours in the upside down position for inhibiting the occurrence of contamination. The revertent colonies after incubation were counted using PROTOCOL SR (Symbiosis, U.K.) colony counter. Top agar (2 ml)+ Culture (100 µl) Top agar (2 ml)+ Culture (100 µl)
Positive control Top agar (2 ml)+ Culture (100 µl)+ NPD/SA (100 µl)
Top agar (2 ml)+ Culture (100 µl)+ 2-AF (100 µl)+ S9 mix (500 µl)
Negative control Top agar (2 ml)+ Culture (100 µl)+ different concentrations of extracts (100 µl)
Top agar (2 ml)+ Culture (100 µl)+ different concentrations of extracts (100 µl) )+ S9 mix (500 µl)
Co-incubation Top agar (2 ml)+ Culture (100 µl)+ NPD/SA (100 µl)+ different concentrations of extracts (100 µl)
Top agar (2 ml)+ Culture (100 µl)+ 2-AF (100 µl)+ different concentrations of extracts (100 µl) )+ S9 mix (500 µl)
Pre-incubation Top agar (2 ml)+ Culture (100 µl)+ mixture (200 µl= 100 µl of NPD/SA+ different concentrations of extracts (100 µl) pre-incubated at 37°C for 30 minutes
Top agar (2 ml)+ Culture (100 µl)+ mixture (700 µl= 100 µl of 2-AF+ different concentrations of extracts (100 µl)+ S9 mix (500 µl) pre-incubated at 37°C for 30 minutes NPD-4-nitro-o-phenylenediamine, SA-Sodium azide
Antimicrobial Activity
Antibacterial activity
The bacterial strains used for evaluating the antibacterial activity of the strains of Streptomyces spp. were procured from Microbial Type Culture Collection (MTCC) and Gene Bank, CSIR-Institute of Microbial Technology (IMTECH), Chandigarh, India (Table 3) . Nutrient agar (NA) slants were used for maintaining bacterial cultures. They were regularly subcultured after every 30 days and kept at 4°C. The glycerol suspensions (20% v/v) were stored at -80°C. The antibacterial activity of extracts against various tested organisms (Gram positive and Gram negative bacteria) was analyzed by performing agar disc diffusion method. 35 The Muller-Hinton agar (MHA) was poured into the autoclaved petri plates under aseptic conditions and seeded with 100 µl of bacterial suspension (turbidity was compared to 0.5 MacFarland). The antibacterial activity was checked by impregnating sterile discs with 0.5 mg of extracts of both strains. The discs were kept on the surface of the medium and incubated at 4°C for half an hour for the diffusion of the bioactive compounds. The plates were then kept for incubation at 37°C for 24-48 hours. The zone of inhibition was observed surrounding the discs which indicates the positive results. The measurement of zone of inhibition was taken in millimetres. 
Escherichia coli MTCC1885
Staphylococcus aureus MTCC 96
Staphylococcus epidermidis MTCC 435
Klebsiella pneumoniae MTCC 109
Antifungal activity
The fungal phytopathogens used for testing the antifungal activity of the strains were procured from National Fungal Culture Collection of India, Pune (India) and Microbial Type Culture Collection (MTCC) and Gene Bank, CSIR-Institute of Microbial Technology (IMTECH), Chandigarh, India (Table 4) . The fungal cultures were maintained on Potato Dextrose Agar (PDA) followed by regular sub culturing (every 30 days or so) and then stored at 4°C. They were preserved in glycerol suspension (20% v/v) as a stock at -20°C. Antifungal activity of extracts against different fungal cultures was determined by performing agar well diffusion method. 35 Potato dextrose agar (PDA) medium was poured into autoclaved petri plates under sterile conditions. The medium was seeded with 100 µl of fungal suspension. The seeded plate was punctured by a sterile cork borer and wells of 9 mm were made. The antifungal activity was tested by loading the wells with 200 µl of extracts (20 mg/ml). Plates were kept for incubation for 5 days at 28°C. Zone of inhibition around the wells confirmed positive result and the measurement was taken in millimetres. 
Plant Growth Promotion Activity
Production of this plant growth promoting hormone (IAA) was analyzed by the method proposed by Bano and Musarrat (2003) . 36 Yeast Malt (YM) broth (50 ml) having 0.2% L-tryptophan was inoculated with three 6 mm discs of cultures growing in SCNA (starch casein nitrate agar) and kept for incubation at 180 rpm at 28°C. Broth was centrifuged after 7 days of incubation for 15 minutes at 10,000 g at 4°C. After centrifugation, 2 ml of Salkowski reagent was added to 1ml of supernatant and again incubated for 25 minutes at room temperature. Development of pink colour indicated the production of indole-3-acetic acid and was measured at 530 nm. The amount production of indole-3-acetic acid (IAA) was analyzed in comparison with IAA standard.
To analyze the effects of strains on plant growth promotion activity, in vivo pot experiments were performed on Triticum aestivum (Wheat) of variety HD-3086 procured from Punjab Agriculture University, Ludhiana. Starch Casein Nitrate Agar (SCNA) medium was inoculated with cultures and kept for incubation for 7 days at 28°C until the occurrence of optimum sporulation. Five ml of autoclaved distilled water was added to the plate with 1% cellulose used as an adhesive. The mycelium and spores were loosened by gently scraping with the inoculation loop. The surface sterilized seeds were dipped for 24 hours in the cell suspension of S. violascens strain OS-6 and Streptomyces sp. strain TES-25 (10 8 cfu/ml). The seeds were then air dried under sterilized conditions by placing them on autoclaved filter paper. When the seeds got dried, both the treated (bacterized) and non-treated seeds (control) were planted in pots using sterilized forcep. The different characteristics of soil viz. moisture content, 37 
Antimutagenic activity
The antimutagenic capability of extracts in TA98 and TA100 strains of Salmonella typhimurium without S9 mix or with S9 mix that acts as metabolic activator was determined by employing the protocol as described by Maron and Ames (1983) with minor modifications. It was observed that the extracts had more significant effect on reducing the mutagenicity initiated by 2-AF (indirect acting mutagen) in comparison to NPD and sodium azide (direct acting mutagens). The results of antimutagenic activity exhibited by different extracts of S. violascens strain OS-6 (OCE and OEAE) and Streptomyces sp. strain TES-25 (TCE and TEAE) are as follows:
S. violascens strain OS-6 chloroform extract (OCE)
The antimutagenic potential of OCE extract was determined as the percentage inhibition of the mutagenicity initiated by the direct and indirect acting mutagens (Table 5 and Fig. 1 ). The IC 50 values of OCE extract are presented in Table 6 . The reduction of his + revertents initiated by NPD in TA98 was 53.75% (IC 50 value of 1299.84 µg/0.1 ml) in coincubation mode and 55.07% (IC 50 value = 1187.97 µg/0.1 ml) in pre-incubation mode at the maximum concentration. OCE extract exhibited antimutagenic activity of 60.98% (IC 50 value of 953.37 μg/0.1ml) in TA98 against 2AF (indirect acting mutagen) in co-incubation mode of action while 66.53% (IC 50 value = 607.89 µg/0.1 ml) in pre-incubation mode of treatment at the highest tested dose. In case of direct acting mutagens, maximum antimutagenic activity was observed in preincubation mode of treatment against TA100 with a reduction of sodium azide initiated mutagenicity by 48.80% (IC 50 value = 2344.90 µg/0.1 ml) while the co-incubation mode of treatment showed 45.73% (IC 50 value of 3010.92 µg/0.1 ml) reduction in mutagenicity at the highest dose (2500 μg/0.1ml). In TA100 strain, the observed % antimutagenicity was 62.85% (IC 50 value of 888.91 µg/0.1 ml) in coincubation mode of action and 69.23% (IC 50 value of 543.48 µg/0.1 ml in pre-incubation mode of action at the highest concentration in case of indirect acting mutagen. The results showed significance at p ≤ 0.05 using one-way ANOVA along with Tukey's multiple comparison tests.
S. violascens strain OS-6 ethyl acetate extract (OEAE)
OEAE extract possessed antimutagenic response of 61.14% with IC 50 value of 620.17 µg/0.1 ml in co-incubation mode of experiment and 65.86% (IC 50 value = 419.89 µg/0.1 ml) in pre-incubation mode of experiment in TA98 strain against direct acting mutagen (NPD) at the highest examined dose (Table 7 and Fig. 2 ). Table 8 depicts the IC 50 values of OEAE extract. In case of indirect acting mutagen, the antimutagenic response recorded was 72.61% (IC 50 value of 275.89 µg/0.1 ml) in coincubation method of treatment and 84.11% (IC 50 value = 32.79 µg/0.1 ml) in pre-incubation mode of treatment in TA98 strain at the highest tested concentration. In case of TA100 strain, it reduced the mutagenicity initiated by sodium azide (the direct acting mutagen) by 54.68% (IC 50 value of 1339.43 µg/0.1 ml) in coincubation mode of treatment and 60.61% (IC 50 value of 1012.32 µg/0.1 ml) in pre-incubation mode of treatment at the highest tested dose. The extract was very effective in decreasing the his + revertants in TA100 strain against indirect acting mutagen (2-AF) by 75.099% (IC 50 value of 239.85 µg/0.1 ml) in co-incubation method of treatment and 85.65% (IC 50 value of 4.66 µg/0.1 ml) in pre-incubation mode of treatment at the highest dose. It was observed that the antimutagenic response was strongly enhanced in case of indirect acting mutagen as compared to direct acting mutagens. The results showed statistical significance at 5% level of significance by one-way ANOVA along with Tukey's multiple comparison tests.
Streptomyces sp. strain TES-25 chloroform extract (TCE)
Antimutagenic effect of TCE extract against the direct and indirect acting mutagens in TA98 and TA100 strains of S. typhimurium is presented in Table 9 and Fig. 3 50 value of 589.93 µg/0.1 ml) in pre-incubation mode of treatment against 2-AF (S9 mediated mutagen) at a dose of 2500 μg/0.1 ml in TA98 tester strain. In TA100 tester strain inhibitory effect of 43.90% (IC 50 value of 4491.76 µg/0.1 ml) in co-incubation method of treatment and 45.52% (IC 50 value of 3604.72 µg/0.1 ml) in pre-incubation mode of analysis was recorded against sodium azide at the highest tested dose while against 2-AF was 59.28% (IC 50 value of 1118.79 µg/0.1 ml) in co-incubation mode of treatment and 67.85% (IC 50 value = 441.42 µg/0.1 ml) in pre-incubation method of treatment at the highest dose. The results revealed that the inhibitory effect was dose dependent. One-way ANOVA as well as Tukey's multiple comparison tests indicated that the results were significant at p ≤ 0.05 level of significance.
Streptomyces sp. strain TES-25 ethyl acetate extract (TEAE)
The antimutagenic response of TEAE extract is presented in Table 11 and Fig. 4 . 50 value of 2143.08 µg/0.1 ml) in co-incubation mode of treatment and 54.25% (IC 50 value of 1422.26 µg/0.1 ml) in pre-incubation mode of treatment against sodium azide without metabolic activation in TA100 strain at the highest concentration tested. The inhibitory effect was more in TA100 strain with percentage inhibition of 67.45% (IC 50 value of 407.48 µg/0.1 ml) in co-incubation mode of treatment and 84.11% (IC 50 value = 39.25 µg/0.1 ml) in pre-incubation mode of treatment at the highest tested concentration of 2500 µg/0.1 ml. The inhibitory effect was increased in a dose dependent manner. The results were found to be significant one-way ANOVA along with Tukey's multiple comparison tests at p ≤ 0.05 level of significance. 
Co-incubation
Pre-incubation
Antimicrobial Activity
Antibacterial activity
The antibacterial activity of the extracts of S. violascens strain OS-6 (OCE and OEAE) and Streptomyces sp. strain TES-25 (TCE and TEAE) was tested against Bacillus subtilis, Salmonella typhi, Escherichia coli, Staphylococcus aureus, Staphylococcus epidermidis and Klebsiella pneumoniae by performing disc diffusion method (Table 13 and Fig. 5 
Antifungal activity
The antifungal activity of the extracts (OCE, OEAE, TCE and TEAE) of both the strains was checked against Alternaria citri, Botrytis cineria, Colletotrichum musae, Fusarium solani, Rhizoctonia solani, Alternaria brassicicola and Fusarium oxysporum using well diffusion method. The extracts showed antifungal activity against all the tested fungi except Botrytis cineria. The maximum antifungal activity was exhibited by OEAE extract against Colletotrichum musae creating zone of inhibition of 18 mm in comparison to OCE extract with zone of inhibition of 14 mm against Colletotrichum musae. Antifungal activity was also observed in OCE extract against Alternaria brassicicola with zone of inhibition of 14 mm. The highest antifungal activity was observed in TEAE extract creating a zone of inhibition of 16 mm against Colletotrichum musae and Alternaria brassicicola. TCE extract showed less activity as compared to TEAE extract with zone of inhibition of 15 mm against Colletotrichum musae. Table 14 and Fig. 6 represent the results of the antifungal potential of the extracts. It was observed that the extracts showed more antifungal activity as compared to antibacterial activity. Table 14 . Antifungal activity of extracts of Streptomyces spp.
Test organism Zone of inhibition (in mm) of extracts S. violascens strain OS-6
Streptomyces sp. strain TES-25 
Plant Growth Promotion Activity
Both the cultures i.e. S. violascens strain OS-6 and Streptomyces sp. strain TES-25 were found to produce indole-3-acetic acid. The culture S. violascens strain OS-6 produced 48.4 µg/ml while Streptomyces sp. strain TES-25 produced 35.2 µg/ml of IAA. (Table 15 and  Table 16 ). The control and treated plants showed healthy germination. The percentage of seed germination in control plants was 77 (Table 17) . Fig. 8 and Fig. 9 show the plant growth promoting potential of strains as compared to control.
Fig. 7:
Standard curve of Indole-3-acetic acid (IAA). 
DISCUSSION
The early stages in carcinogenesis are marked by onset of mutations. The structure of DNA is maintained by inhibition of reactive oxygen species produced by extrinsic and intrinsic agents by modulation of phase I and phase II enzymes and hence suppressing the occurrence of mutations. Ames Assay was carried out to evaluate the antimutagenic potential of S. violascens strain OS-6 and Streptomyces sp. strain TES-25. The Ames test determines that the substance under analysis has mutagenic property and hence can be carcinogenic as cancer is associated with mutations. It is defined as a reverse mutation test involving mutated S. typhimurium strains and is used to evaluate the mutagenic activity of chemicals. The antimutagenic activity of extracts was analyzed using NPD and sodium azide (direct acting mutagens) and 2-aminofluorene (indirect acting mutagen) in Ames Assay. The frameshift and base pair substitution mutations describe the antimutagenic mechanism of actions of extracts. The frameshift mutations were tested using Salmonella typhimurium TA98 strain while base pair substitution mutations were tested using S. typhimurium TA100 strain. The extracts at concentrations of 100 μg/ml, 250 μg/ml, 500 μg/ml, 1000 μg/ml and 2500 μg/ml did not show any toxicity or mutagenic activity to both tester strains in the presence or absence of S9 mix but showed their antimutagenic activity. The non-mutagenic activity of the extracts may be due to their inability to interact with DNA and did not inhibit the synthesis of DNA and thus brought about the initiation of SOS repair mechanism. 44 All the extracts possessed antimutagenic activity in a dose dependent fashion. The multidentate ligand nature of polyphenols enable them to bind the protein molecules present on the periphery on more than single site. 53 The polyphenolic compounds usually epicatechin (modulators) present in the ethyl acetate extracts change the organization and function carried out by cytochrome P-450 enzyme by interfering with the metabolic initiation of 2-AF and hence defending against the chemically initiated process of mutagenesis. The 2-AF is converted to N-hydroxy-2-aminoflourene by cytochrome P-450 enzyme on direct interaction with DNA and mutagen. 54 The liver glycosides induced the competitive suppression of P-450 isozymes which may be responsible for the enhancement of inhibitory activity along with the S9 mix. 55 After metabolic activation, such type of protective activity in the form of antioxidant activity is linked to the function possessed by isoforms of cytochrome P-450s having reductase or oxygenase in the system of detoxification of destroying compounds involved in the generation of free radicals, oxygen radicals and reactive oxygen species. 56, 57 The promutagens are oxidized by metabolically active cytochrome P-450 during competitive suppression by glycosides that might be responsible for providing the antimutagenic activity to the extracts along with S9 mix thus bringing about the conversion of promutagens. 58 The alteration in the function and organization of cytochrome P-450 enzyme results in defending the mutagenesis induced by chemicals that bring about differential pathways and metabolism of mutagens. 53 The current study revealed the desmutagenic effect in which mutagen is directly inactivated before the mutation in genes that is shown by all extracts against the direct and indirect acting mutagens. The polyphenolic compounds also regulate the estradiol-dependent cancer. 59 Polyphenolic compounds exhibiting the antioxidant potential also possess anticancer and antimutagenic activities on account of their capability of scavenging the free radicals and initiating the enzymes having antioxidant activity. 60 The significant role of ethyl acetate extracts on account of their antimutagenic activity has been related to their antioxidant potential. The secondary compounds possess the property of scavenging the free radicals, decreasing the mutagenicity, ameliorating the alkylated damage of DNA and ceasing the mutations in cells. 61 Hence, natural antimutagens are capable of controlling the changes in cells by inhibiting the mutations initiated by genotoxic substances that bring about different degenerative diseases such as cancer. 62 The appropriate method to decrease the incidence of cancer is to incorporate the chemopreventive agents possessing multiple functions. The daily consumption of 1 g of polyphenolic compounds in fruits or vegetables reduced the rate of mutagenesis and carcinogenesis. 63 The phyto-originated medicines have been proved to be very effective in providing protection against the mutations and cancer without any side effects. 64, 65 The antibiotic resistant pathogens have lead to the enhanced necessity of the unexplored antimicrobial compounds. Actinobacteria produce safe, novel and effective antimicrobial products to inhibit the growth of the drug-resistant pathogens. 66, 67 The pharmaceutical research laboratories screen thousands of actinobacteria per year especially Streptomyces strains for obtaining undiscovered bioactive compounds that can be used to isolate new antibiotics as novel antimicrobial compounds. 68, 69, 70, 71, 72 In the present study, the extracts were analyzed for their antimicrobial activity against bacterial strains and fungal phytopathogens. All the extracts showed antifungal activity against the tested fungal phytopathogens. The ethyl acetate extracts of both the strains showed more antimicrobial activity as compared to the chloroform extracts. The previous studies also revealed that ethyl acetate was the best solvent for the extraction of antimicrobial compounds. (2011), 76 Sosovele et al. (2012) , 77 Ramazani et al.
(2013), 78 Kekuda et al. (2013) 79 where the different strains of Streptomyces spp. showed more antibacterial effect against gram positive bacteria in comparison to gram negative bacteria. The reason behind it is the difference in the morphology of cells walls of bacteria. An outer lipopolysaccharide membrane is present in the cell walls of gram negative bacteria and therefore it shows impermeability to lipophilic solutes and the porins hinder the entry of hydrophilic solutes. 80 The cell wall of gram positive bacteria has only peptidoglycan layer which is permeable to most of the antibacterial compounds. Various studies conducted by Al-Zahrani (2007), 81 Arasu et al.
(2008), 69 Choi et al. (2012), 82 Hunadanamra et al.
(2013), 83 Nguyen and Kim (2015), 84 Dezfully and Ramanayaka (2015), 85 Baskaran et al. 74 showed the antibacterial and antifungal activity of the different strains of Streptomyces spp. which are in accordance with the present work.
The strains of Streptomyces spp. were analyzed for their plant growth promoting potential. The strains showed the production of indole-3-acetic acid. S. violascens strain OS-6 and Streptomyces sp. strain TES-25 produced 48.4 µg/ml and 35.2 µg/ml of indole-3-acetic acid respectively. The results for the production of IAA are in accordance with the previous reports. 86, 87, 88, 89 The root exudates provide tryptophan to the microorganism of rhizosphere region which leads to the enhanced production of auxins by them. The plant hormones produced by streptomycetes help in providing stimulus for the enhanced growth of plants. 90, 91 These act as chemical messengers. Auxins are plant hormones having an indole ring that enhance growth of plant by providing stimulus for germination of seeds, growth of seedlings, elongation of cells and initiating the growth of roots. 
